Direct measurements of the critical resolved shear stress of undoped-and i nd i urn-doped GaAs single c rys ta 1 s at high temperatures have been performed using dynami ca 1 compression tests.
At the melting point the critical resolved shear stress of ·GaAs: In is only twice that of undoped GaAs. At low temperatures, the activation energy for the motion of dislocations is not affected by indium doping. From these findings we conclude that crystallographic glide is not the only cause of dislocation formation in these GaAs crystals and solution hardening is not responsible for the reduction in dislocation density in GaAs:In.
-2 -It has been suggested that dislocations in GaAs originate from crystallographic glide induced by excessive thermal stress associated with crystal growth. 1 -3 Critical resolved shear stress (CRSS) values at the melting point on which these theories are based were estimated, by extrapolation of measurements at low temperatures, and vary in a broad range (from 7 to '60g mm- are shown in Table I .
The specimens for the deformation tests were cut into prisms with square bases. The long axis oriented along the <321> direction was used as the compression axis so that deformation occurs by glide in a single slip system, in this case (lll} <10l>. The Schmid factor for this slip system is ll = 0.4667. The samples were carefully checked for perfect polish of the side faces and parallelism of the end faces, both being important factors for the uniformity of the deformation. 7 A schematic of the experimental setup is shown in Figure 1 . The fixtures were built to fit a universal testing machine (Instron 1122}. For T < 800°C, the sample rests directly on the fixed Al 0 rod. For T > 800°C, the sample 2 3 is placed in an Al 0 crucible and held strain-free in the upright 2 3 position by a boron nitride ring. Sample and ring were then encapsulated with B 0 to prevent As loss. The use of liquid B 0 with a high hydroxyl Table II . ForT> 390°C, the CRSS of GaAs:In is higher than that of undoped GaAs, while at lower temperatures it is lower. At the melting point, the CRSS of GaAs:In is only twice that of undoped GaAs. This increase is much too small to explain dislocation density reduction through reduction of crystallographic glide. It ·indeed indicates that crystallographic glide induced by thermal stresses is not the only cause for dislocation formation in GaAs. We suggest that indium doping inhibits dislocation formation by modifying the thermodynamic equilibrium of native defects. This modification, however, does not drastically increase the CRSS as previously suggested. 6 Rather, it appears to affect the formation of dis 1 ocati ons through the condensation and interaction of point defects.
From· the slopes of log(-r 1 Y) versus 1/T, which equal E/(m + 2), we can obtain a value of the activation energy for the motion of the dislocation. The value of kinetic factor m for GaAs:In has not been reported; however, it can be estimated 12 to be 2.1 for a stress range 2-5
This corresponds to the stresses incurred for temperatures below 350°C. We then obtain for GaAs:In E = 1.23 eV. By using 1.2 < m < 1.6
for the same stress range is twice that of undoped GaAs. Indium doping, at the concentration used for this study, does not affect the activation energy for the motion of dislocations at temperatures below 350°C .
. 
